Molecular cloning and structural organization of the gene encoding the mouse lysosomal di-N-acetylchitobiase (ctbs).
The lysosomal enzyme di-N-acetylchitobiase hydrolyzes N-acetylglucosamine from the reducing-end of the N,N' diacetylchitobiose core of N-linked-oligosaccharides. The presence of chitobiase in the tissues of different species is probably responsible for differences in the structure of oligosaccharides accumulated in the lysosomal storage disease beta-mannosidosis. The disease has so far been described in humans, cats, cattle and goats. Low chitobiase activity has been observed in the tissues of ruminants and it has been hypothesized that in cattle this low level of expression is due to evolutionary changes in the promoter region. A cDNA encoding the mouse chitobiase has been isolated, sequenced and its identity confirmed by expression in COS-7 cells. Comparison of the mouse genomic sequence with the cDNA sequence revealed the presence of seven exons within the chitobiase gene. The gene spans about 15 kb and a single transcription initiation site was determined by 5'RACE. Chitobiase is differentially and ubiquitously expressed in mouse tissues as demonstrated by qRT-PCR analysis. Chitobiase is differentially expressed at lower levels in bovine tissues. In two bovine tissues (heart and muscle) mRNA was not detectable. Mouse and bovine promoters have been isolated and sequenced and their activities compared. The activity of the bovine promoter is very low and might explain the low activity of chitobiase observed in cattle.